removal of some of the sulphur from the site of alteration. Nevertheless, the general pattern of elemental gain or loss during alteration is probably portrayed reasonably well by the equations. A feature common to all equations is that the alteration requires an over-all addition of iron. The metals released (nickel and manganese), however, appear to be accommodated in the alteration assemblage. Nickel released by the alteration of pentlandite is probably consumed by the formation of nickelian mackinawite from alabandine. Manganese released from the alteration of alabandine is probably consumed by the precipitation of the carbonate phase. The volumetric proportions of the alteration products empirically suggest that the expelled nickel and manganese are mainly redistributed locally without net removal from the system. It seems likely therefore that alteration is induced by high iron activity but postulation of a mechanism for concentrating iron under these conditions remains a problem.
The unusual mode of occurrence of the pyrite and pyrrhotine in this deposit could perhaps be significant. There is good evidence to suggest that the pyrrhotine monosulphide was derived from pre-existing pyrite by contact metamorphism. Much of the pyrrhotine so formed is thought to have been subsequently re-pyritized. Where areas ofpyrrhotine are pervasively replaced by pyrite, the The relatively common association of pyrite with the alteration, especially in the specific case of cross-cutting veinlets, leads to the speculation that the concentration of iron required for this alteration process may result from the pyritization of pyrrhotine. Microprobe analyses of cadmium-rich tetrahedrites from Tyndrum, Perthshire, Scotland
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tetrahedrites were analysed in a sample from the Tyndrum mining district, Scotland. It is the first occurrence of this variety of the mineral.
The mineralization at Tyndrum occurs in northeast-south-west trending fractures associated with the Tyndrum-Glen-Fyne fault. The mineral assemblage is mainly galena and sphalerite in quartz gangue with minor chalcopyrite, pyrite, baryte, and pyrargyrite. Tetrahedrite inclusions were observed in many galena samples from the area, but were most abundant in fine-grained massive galena from the 'Hard Vein' of the main mine where the largest inclusions attained a size of ioo microns. Inclusions from various samples were analysed.
The analyses were performed on a Cambridge Microscan 5 microprobe at the Grant Institute of Geology, Edinburgh. The general formula of the tetrahedrite-tennantite series is (Cu, Ag)lo(Zn, Fe)2(Sb, As)4Sls, but Hg and Bi and, very rarely, Pb and Te have been recorded as major elements in the mineral. The inclusions were analysed for fifteen elements: Cu, Ag, Au, Ni, Co, Mn, Zn, Fe, Cd, and Bi using pure metal standards; Pb, HA, and S using galena, cinnabar, and pyrite; and Sb and As using GaSb and GaAs. Te was also checked and found to be absent. Some difficulty was encountered in resolving Cd and Ag peaks using the microprobe because of the closeness of the Ag-Lfll peak to the Cd-L~ peak. The closeness of these peaks could mean that Cd has been overlooked in some previous tetrahedrite analyses.
The Tyndrum analyses are shown as Wt~o in Table I and as the number of atoms in the tetrahedrite formula in Table II . Many of the inclusions from normal samples (e.g. TY IG and TY 3 D) are typical tetrahedrites and have about 30 wt ~o Cu (Table I ) with the predominant divalent element being Zn. These inclusions are pale grey and often sub-idiomorphic. All the inclusions analysed contain little or no As and are essentially end-member tetrahedrites,
Inclusions from the Cd-rich sample (TY 9) have high Ag values with some over 2o wt ~ Ag (Table I) and these can be considered as freibergites (Riley, 1974) . Cd values in inclusions from this sample range up to 11.7o wt ~o (TY 9X J, Table I ) and are often over 5"o wt ~. Previously only trace amounts of Cd have been recorded in tetrahedrites notably by Bernard (1955) and up to I5OO ppm by Schroll and Azer Ibrahim (I959), both using spectro- The Cd-rich inclusions are often very irregular in shape and sometimes resemble tennantite in appearing greenish in colour. The inclusions were rather small for reflectance or cell-size measurements, but this will be undertaken on synthetic equivalents.
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